In this letter, a novel optical duobinary (ODB) downlink access scheme using low pass filter was proposed. The ODB downlink signal was generated by one continuous-wave (CW) laser, one pseudo-random binary sequence (PRBS) generator, one NRZ generator, one precoder, one Mach-Zehnder modulator and one low pass Bessel filter. The downlink signal can be transmitted over 20km singlemode fiber (SMF) and successfully received. We analyzed the time-domain waveforms, optical spectrum and eye diagrams before and after downstream transmission. The simulation results show that, compared to the traditional downlink scheme, this scheme has the advantages of high bandwidth efficiency, resistance to dispersion and good reception performance.
INTRODUCTION
With the rapid growth of the global data communication, long distance signal transmission, the demand of the optical transmission network is also growing ______________________ Ying Long, Yufeng Shao, Yunjie Zhao, Anrong Wang, College of Electronic and Information Engineering, Chongqing Three Gorges University, Chongqing, China 404100 rapidly. In order to realize the data of large capacity and long distance transmission, optical duobinary modulation technology has been proposed in Ref [1] . In [2] , the research scheme shows that duobinary modulation is a partial response code modulation method. Compared with non-return-zero (NRZ) and return-zero (RZ) modulation and demodulation, it has greater dispersion tolerance under the same condition, so that the transmission distance can be improved in the chromatic compensation system. Therefore, optical duobinary (ODB) modulation and demodulation has received extensive attention in the research filed, and many researchers have carried out in-depth research on ODB signals [3, 4] , their applications [5, 6] and their performance analysis [7, 8, 9] . As we know, no optical duobinary downlink signals application using low pass Bessel filter is introduced, and in this paper a duobinary downlink access scheme using low pass Bessel filter is proposed and analyzed. Figure 1 shows the adopted optical access system with optical duobinary downlink signals. In the transmitter, a pseudo random binary sequence (PRBS) generator is connected with 1x2 splitter and the input data is divided into two parts. One passes through one low pass Bessel filter after anti-phase and precoding, and it could be together with the optical signal from the continuous-wave laser enter the LiNbO3 MZ modulator for achieving modulation. And then, one Bessel optical filter is used to get ODB downlink signal. Finally, the downstream signal is transmitted over 20km SMF. One Erbium doped fiber amplifier (EDFA) is applied to compensate the attenuation. In the receiver the signal is detected by a photo detector PIN, and then through a low pass Bessel filter again, and the BER analyzer is used to measure the bite error rate (BER). 
SYSTEM MODEL

RESULTS AND ANALYSIS
Using this scheme, we have measured the optical spectrums before and after downstream transmission, as shown in Figure 2 (a) and (b). We can evaluate the performance of this scheme by measuring optical spectrums, and we can see that before and after the downstream transmission, the optical spectra shape has no change, but the spectrum characteristics of the ODB signals is high frequency band utilization. Besides that, Figure 3 is the time-domain diagram. The amplitude of the time-domain diagram before and after transmission has the same value, but the waveform produces has slight change. We also measured the relationship between the Q factor and the bit period, as shown in Figure 4 .We can see that the Q-value will be good if the received ODB signal is tested, and the optimal decision point is at the 0.66 position within one bit cycle. In addition, we also measured the eye diagram before and after ODB signal transmission as Figure 5 (a) and (b). According to the graphs, we can see that the image of the eye diagram after transmission is clear, which indicates that the system has good downstream transmission performance. 
CONCLUSIONS
In the paper, a novel optical access scheme with duobinary down link signals based on low pass Bessel filter is proposed and analyzed. We measured and analyzed the time-domain waveforms, optical spectrum and eye diagrams. Compared with the traditional downlink scheme, our scheme has the advantages of high bandwidth efficiency, resistance to dispersion and good reception performance, which is a promising scheme in future.
